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(54) WINDMILL 

(57) Abstract: 

FIELD: wind-power engineering; 

vertical-shaft windmills. SUBSTANCE: 
windmill has structural frame with vertical 
shaft mounted in journal bearing assemblies 
and kinematically coupled with mechanical 
energy users, wind wheel rigidly fixed on 
shaft, hollow guide-vane mechanism mounted 
around wind wheel on shaft for rotating and 
setting against wind whose vertical walls 
form confusion-diffusion channel with one of 
walls bent down inside mechanism; air flow 
control device. Novelty is that wind wheel 
is hollow structure made of top and bottom 
horizontal disks rigidly fixed on shaft with 
blades uniformly fixed over their periphery 
and between these disks at angle of 0 to 180 
deg. relative to wind wheel radius; hollow 
guide-vane mechanism has vertical internal 
partition forming additional 

confusion-diffusion channel between inlet 
and outlet of air stream; in center its 
sector having aperture angle of 180 deg. and 
radius greater than and comparable with wind 



(71) Applicant: 

Voennyj inzhenerno-tekhnicheskij universitet 

(72) Inventor: Tolmachev V.N., 
Borovikov S.N., Savchuk A.D., Lesina L.L. 

(73) Proprietor: 

Voennyj inzhenerno-tekhnicheskij universitet 



wheel radius embraces wind wheel; external 
vertical wall abutting against inner 
longitudinal partition is arched outside; 
regulating device is, essentially, 
centrifugal governor engageable with hollow 
guide-vane mechanism to respond to 
inadmissible angular velocity of wind wheel. 
EFFECT: improved efficiency and reliability 
of windmill. 3 cl, 3 dwg 
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(54) BETPOflBM TATE Jib 

(57) PecfrepaT: 

(43o6peTeHne othocmtc?j k BeTDOTexHUKe, a 
HMeHHO k BeTpoABuraTermM c BepTMKanbHOM 
ocTbKD Bpau4eHi/m. TexHkmecKMM pe3ynbTaT, 

3aKJIKDMaK)U^HMCfl B nOBblUjeHMM acjDCjDeKTHBHOCTM 

v\ Hafle>KHOCTM BeTpoABMraTen^, ooecneMHBaeTcs 
3a ch©t Toro, mo b BeTDOABwraTene, 
coAep>KaLi4eM KOHCTpyKi_|MOHHbiM KapKac c 

OnOpHbIMM nOALUHnHUKOBblMM y3JiaMM 

BepTMKa/ibHoro Bana, KHHeMaTunecKM 
CB?i3aHHoro c noTpe6nTenew MexaHHMecKotf 
aHeprvin, BeTpoKoneco, >kgctko ycTaHOBneHHoe 
Ha Bany, nonbiPi HanpaBn«K)U4MM annapaT, 
oxBaTbiBafOLAMM BeTpoKoneco m ycTaHosneHHbiPi 
Ha Bany c B03MO>KHOCTbK> Bpau4eHHH h 
c^nKDrnpoBaHMH, n o(5pa3y folium mm 
KOH4>y3opHO-Ancjxt)y3opHbifi KaHan 

BepTHKanbHblMM CTeHKaMU, OAHa M3 KOTOpblX 

BomyTa bo BHyTpb annapaTa, perynMpoBOHHoe 
ycTpoMCTBO orpaHMMeHUJi noTOKa B03Ayxa, 
cornacHo M3o6peTeHHJo, BeTpoKoneco 

BbinOJIHeHO nonbiM M COCTOMT M3 >KeCTKO 

3aKpenneHHbix Ha Bany BepxHero m HM>KHero 
ropM30HTanbHb«x auckob, no nepn4>epnn 

KOTOpbiX M Me>KAy HMMM HenOABMWHO n 

paBHOMepHo ycTaHOBneHbi nonacTM noA ymoM k 
HanpaB/ieHHio paAnyca BeTpoKoneca 0-180°, 
nonbiM HanpaBn*K)L4nSi annapaT MMeeT 
BHyTpeHHK)K3 BepTMKajibHyKj neperopoAKy, 
AononHHTenbHO o6pa3yK)LnyK) 



(71) 3a5RBHTenb: 

BoeHHbIM MH>KeHepHO-TeXHMMGCKI4M y H M Be pCM TGT 

(72) M3o6peTaTenb: TonManeB B.H., 
EopoBMKOB C.H., CaBqyK A.fl., JlecMHa J1.J1. 

(73) riaTeHTOo6naAaTenb: 

BoeHHbIM MH>KeHepHO-TeXHMHeCKMM yHMBepcuTeT 



KOH<£y3opHO-AHc|x£>y30pHbiM KaHan co BXOAa m 
BbixoAa noTOKa BOSAyxa, m b LjeHTpe oxBaTbiBaeT 
BeTpoKoneco cbomm ceicropoM c yrnoM 
pacKpbiTMfi 180° m paAuycoM, 6onbWMM m 
cpaBHMMbiM c paAnycoM BeTpoKoneca, Hapy>KHas 
BepTMKanbHa^ CTeHKa, npMMbiKaroLna* k 
BHyTpeHHeM npoAonbHOM neperopOAKe, 
BbinonneHa BbinyKnocTbK) Hapy>Ky, 

perynMpoBOHHoe ycrrpOMCTBo BbinonHeHO b bmao 
MeHTpo6e>KHoro peryn*Topa, 

B3anMOAeMCTByfomero n PH npeBbiiueHMn 
AonycTHMoPi yrnoBoPt ckopocth BeTpoKoneca c 
nonbiM HanpaBnfiKDLAMM annapaTOM. 2 3.n. cf>nbi, 
3 nn. 
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H3o6peTeHne othocmtca k 3KonorMnecKM 
hmctom" BeTpoaHepreTMKe, b nacTHocTM k 
BeTpoflBuraTerifiivi, mmbjolamm BepTMKanbHyfo ocb 
Bpau^eHMfi, n MO>KeT 6biTb ncnonb30BaHO p,r\n 
Bbipa6oTKH aneKTpoaHeprnn hjih BbinonHeHMy? 
MexaHMHecKow pa6oTbi, HanpMMep, f\m 
co3flaHHfl 3neKTpocTaHL4nPt, b Meorax, rAe 
OTcyTCTByeT sneicrposHeprna m npeo6naAa*OT 

nOCTOJ^HHbie BGTpbl. 

H3B6CTeH BerpoABHraTerib [1], coAepwaLAMPi 

BepTMKailbHblPl Ban C KpOHLUTePlHaMM m 

npHKpenneHHbie k hum noBopoTHbie nonacTM, 
KOHTatcru py KDLi^ne c ynopaMM, BbinonHeHHbiMM b 
BMAe ycTaHOBneHHbix BOKpyr sana nnocKnx 
naHenew, KOTopbie cbommm KpaflMM coeAHHeHbi 
Me>K,ay co6om m KpoHLUTeMHaMn, npuMeM Ka>Kflajq 
H3 BepLUMH yrnoB, o6pa30BaHHbix coeflUHGHHyiMM 
naHenen, pacnonowena Ha ocm cMMMeTpMM 
cooTBeTCTBywu^ero KpoHLurewHa. 

J/)3BecTeH poxop BeTpoflBMraTen« [2] , 
coAep>KainnPi BepTMKanbHyio ocb c yKpenneHHOM" 

Ha HeW pa MOM, CBH3aHHyK> CO CTOPtKaMM, Ha 

KOTopwx pacnono>KeHb< nonacTM, ycTaHOBneHHbie 

Ha ropH30HTanbHb(X OCflX C B03M0>KH0CTbK) 

orpaHHHBHHoro noBOpOTa, cKpenneHHbie noA 
yrnoM oAHa k ppyrovi m MMejou^ne A-nnny, 
yBennMMBajoi_LiyK5Cfl ot qeHTpa k nepm£epnn. 
Potop AonoriHUTeribHO cHa6>K©H noBopoTHbiMM 
KpHBonnHe^HbiMH nonacTAMM, wapHMpHo 
3aKpenneHHbiMH b MecTax coeAMHeHMPt 
ropnaoHTaribHbix ocePi m ctook. 

HeAocTaTKaMM M3BecTHbtx ycTpoMCTB no [1] n 
[2], fiBn^KDTC^: 

HeypaBHOBeixieHHOCTb poTopa 
BeTpoABkiraTen*, b cb*3M c ncnonb30BaHneM 
noBopoTHbix nonaTOK (m, kqk cneACTBue, 
MeHfliomnMCfl i_\eHTp TswecTM Bcero poTopa 
BeTpoABwraTerifl), KOTOpa* npuBOAUT k 6neHHK> 

pOTOpa, 0C06eHH0, Ha OOnbULJMX CKOpOCTHX 

BpameHMfl (npn cunbHOM BeTpe); 

- KaK cneACTBue, 6neHMe pOTOpa npMBOAMT k 
6oribLUMM AnnaMMMecKMM narpy3KaM Ha 
noALUnnHMKH ocu Bpau^eHMR m Ha KapKac 
BeTpoycTaHOBOK b i4enoM, hto, b kohghhom 
MTore, BeAeT k CHH>KeHMK> HaAe>KHocTM n 
yBennneHUJO yAenbnoPi waTepnanoeMKOCTM 
BeTpoycTaHOBOK; 

MexaHMHecKne yAapw noBopoTHbix 
nonaorePi 06 ynopbi (noA B03AePiCTBMeM Bejpa, 
oco6eHHo, curibHoro) npMBOA^T k 6bicTpoMy 
BbixoAy H3 crpoa conpsraeMbix AeranePi, a raioKe 

C03AaHDT nOBblllieHHblM LLjyM (CTyK), HTO 

He6naronpn«THo cKa3biBaexc« Ha SKonornMecKOM 
(ujyMOBOM) oocTaHOBKe paPioHa ycTaHOBKn 
BeTpoABHraTenePi h, ocodeHHO, Ha 
o6cny)KMBaH)LJL|eM nepconane; 

- HannMne MHOwecrBa noBopoTHbix y3noB 
ycnojKHHeT KOHCTpy kl\m k>, cHkiwaeT ee 
HaAe>KHocTb h yBenMHMBaeT CTOMMOCTb 
ycTaHOBOK, mx o6cny>KHBaHM« n peMOHTa. 

|/l3BecTeH BeTpOABwraTenb [3] , coAepwaujMPi 
ycTaHOBJieHHoe Ha BepTMKanbHOM Bany 
BeTpoKoneco c MaxaMM, Ha nepuc^epnH KOTopbix 
pa3MeineHbi pacKnaAHbie np?nvioyronbHbie 
nonacTM, cHa6>KeHHbfe "T"-o6pa3Hbie CToPiKaMn, 
c orpaHHMMTen^MM b bma© tm6kmx CB«3eM, oahu 
KOHqbi KOTopbix CBH3aHbi co CToPiKaMU, a ApyrHe 
- c cooTBeTCTByHDLAHMH BepiuHHaMH nonacTePi, a 
TaioKe reHepaTop, KHHeMaTunecKn CB«3aHHbiPi c 
BeTpoKonecoM. 

H e AocTa t Ka m m M3BecTHoro ycTpoPicTBa [3] 
HBnflHDTCfl: - HeypaBHOBeiueHHocTb poTopa, mto 
TpeGyeT ycuneHUH KOHCTpyKi_\nn n yBe/iMHUBaeT 
ero MarepnanoeMKocTb m cTOMMOCTb; 

- MexaHMMecKne yAapbi (xnonKn) nonacTePi 
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(oco6eHHO, npH cnnbHOM Berpe), KOTopbie MoryT 
npMBectn k 6biCTpoMy BbixoAy nonacTePi M3 
ctdor n co3AaK)T noBbiuueHHbie LuyMbi (BpeAHyK) 
aKycTMHecKyio o6cTaHOBKy) a^h 
o6cny>KHBaioLi4ero nepcoHana BeTpoABuraTenfi h 
b paPione ero ycTaHOBKn b L^enoM. 

H3BecTHa BeTposneKTpoycTaHOBKa [4], 
coA©P>*<aLi4aR pacnonoweHHbiPi Ha cjDyHAaMeHTe 
BepTMKaribHbiPi Ban c ipaBepcaMU c 
ycTaHOBneHHbiMM Ha hux nonacTHMM co 

3B63AOHKaMH, KOTOpbie CBfl3aHbl COOTHOLUeHMeM 

1:2 qenHoPi nepeAa^ePi c 6jiokom 3Be3AoneK, 
coocho pa3MemeHHbiM Ha Bany, m 
3neKTporeHepaTop, npuneivi BepTUKanbHbiii Ban c 
>K©CTKO M coocho 3aKpenneHHbiM Ha HeM 
CTaTopoM sneicrporeHepaTopa n AByMfl 

3Be3AOHKaMM yCTaHOBneH C B03MO>KHOCTbK3 

noBopoTa, a TpaBepcbi c nonacT^MM m potodom 
sneKTporeHepaTopa ycTaHOBneHbi c 

B03MO>KHOCTbK> BpaLAeHUfl Ha sepxHOM KOHqe 
Bana, npH 3tom Ka>KAa« H3 3Be3AOMeK Bana 
CBfl3ana qenbK) c oahoPi H3 nonoBHH 3Be3AOMeK 
nonacTePi. 

HeAOCTaTKOM M3BecTHoro ycipoPiCTBa [4] 
ABnHKrrcfl: 

AHHaMMMecKa^ HeypaBHOBeujeHHOCTb 
poTopa b pesynbTaie aspoAHHaMnnecKnx 

Harpy30K, CnO>KHOCTb KOHCTpy KI4M M H, KaK 

cneACTBue, ee HM3Kajq HaAe>KHocTb m BbicoKan 

CTOHMOCTb; 

- Heo6xOAMMOCTb MaCTOpI CMa3KM 3Be3AOMeK c 

qenHbiMM nepeAanaivin; 

- Heo6xoAHMocTb ycTaHOBKH L4enoPi cucTeMbi 
cne>neHna 3a HanpaBneHneM Berpa m 
ynpasneHHR noBopoTOM BeTposHeproycTaHOBKM, 
hto AononHMTenbHO CHuwaeT ee HaAe>KHOCTb, n 
npHBOAUT k HeyAo6cTBaM npn pyMHOM 
ynpaBnennH m Tpe6yeT nocTo^HHoro 
o6cny>KMBaHDLAero nepcoHana. 

M3BecTeH BeipflHoti poTop [5], coA©p>Kau4MPi 
LteHTpanbHyK) ocb c ycTaHOBneHHbiMM Ha HeM 

BepXHePl M HM>KHMMM KpblUJKaMM, BepXHMpI M 

HM>KHMPi no^ca, yKpenneHHbie Ha L^eHTpanbHOM 
ocm CTeHKM -nonacTM , o6pa3yK)u^Me 

paBHOo6"beMHbie ceKropa, o6pa30BaHHbie AyroM 
paAMyca noaca, c qeHTpoM Ha OKpy>KHOCTM 
noflca, npM stom CTeHKM nonacTM BbtxoA^T 3a 
oKpy>KHocTb no^coB m 3amyTbt noA yrnoM k 
OKpy>KHOCTM no^coB. 

HeAOCTaTKOM M3BecTHoro BeTp^Horo poTopa 
[5] ^Bn^eTCH ero 6onbiuoe TMApaBnMMecKoe 
conpoTMBneHMe, TaK KaK poTop co 
cTeHKaMM-nonacTRMM npeACTaBn^K>T co6oPt b 
npoeKi^MM Ha nepneHAMKyn^pHyKD noTOKy 
B03Ayxa nnocKOCTb cnnoLUHoPi npfiMoyronbHMK, 
He npony CKatoiAM Pi CKB03b ce6« hotok B03Ayxa, 
hto AenaeT npo6neMaTMMHbiM ero ycTaHOBKy na 
cyAHe b KanecTBe ABM>KMTenn (KaK yKa3aHO b 
naTeHTe [5]). 

flpoTOTMnoM npeAnaraeMoro M3o6peTeHMfl 
nBnfleTCR BeTpoABMraTenb [6], coAepwaLAMM 

KOHCTpyKL^MOHHblPl KapKac C OnopHblMM 

noALUMnHMKaMM BepTMKanbHoro Bana, Ha 

KOTOpOM C B03MO>KHOCTbK3 BpaLAeHMfl 

yCTaHOBneH nonbiPi HanpaBn^HDLUMPi annapaT c 

6oKOBblMM CTeHKaMM, o6pa3yK)U4MMM 

KOH4)y3opHO-AMqbc|)y30pHbiPi KaHan m, 

pacnono>KeHHoe BHyTpM nonoro HanpaBnaKDLAero 
annapaTa, >KecTKO ycTaHOBneHHoe Ha Bany 
BeTpoKoneco c nonacT^MM. 

HeAocTaTKaMM nporoTMna flBn^toTca: 

6onbLUoe aspoAMHaMMHecKoe 
conpoTMBneHMe BeTpoKoneca; 

- hm3KmPi 3c(xt3eKT cj3nK>rMpoBaHMfl nonoro 
HanpaBn^HDiAero annapaTa c oahoPi BomyTOM 
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CTeHKOki; 

H6B03M0)KH0CTb aBTOMaTHHeCKOrO 

perynnposaHU^ mollihoctm BeTpoABHraTena m ero 
3ainnTbi ot neperpy30K npn nopbiBax BeTpa, 
yparanax ht# 

yKa3aHHbie HeAocTaTKn cTaBHT 3aAany 

nOBblLLieHUn 3C|dc|d©KTH BHOCTH M H3A©>KHOCTl1 

BeTpoflB^raTenfl. 

YKa3aHHa« 3aAana flocTuraeTCH Hkiwe 
onucbiBaeMbiM BeTpoABHraTeneM, coftepMOLquM 
KOHCTpyKLjuoHHbiM KapKac c onopHbiMn 
noALUMnHMKOBbiMn y3naMH BepTMKaribHoro Bana, 
KMHeMaTHHecKM CBfi3aHHoro c noTpe6nTeneM 
MexaHnnecKoti 3Heprwn, BeTpoKoneco, wecTKo 
ycTaHOBneHHoe Ha sany, nonbifi Kopnyc - 
HanpaBrifiHDLMHM annapaT, oxBaTbiBaKDu^HM 
BeTpoKoneco m ycTaHOB/ieHHbiw Ha Bany c 
B03Mo>KHOCTbK> BpameHH^ n cfc>niornpoBaHHfl, n 

06pa3yK)tHHMM K0HCf>y30pH0-AHCjDCt>y30pHbiM 

KaHan BepTHKanbHbiMH cTeHKaMH, OAHa H3 
KOTopbix BomyTa bo BHyTpb annapaTa, 
perynwpoBOMHoe ycTpoviCTBO orpaHMHeHU* 
noTOKa B03Ayxa ( 

BeTpoKoneco BbinonHeHO nonbiM m coctomt 
M3 >kgctko 3aKpenneHHbix na Bany BepxHero n 
HHWHero ropn30HTanbHbix auckob, no 
nepwcf>epnu KOTopbix n Me>KAy hmmh HenoABM>KHO 
m paBHOMepHO ycTaHOBneHbi nonacTH, 
ycTaHOBneHHbie noA yrnoM k HanpaBneHWK) 

paAnyca BerpoKoneca ot 0° ao 180°, 

nonbiH HanpaBnflKDLquCi annapaT HMeeT 
BHyTpeHHKDto npo<£nnbHyK> neperopOAKy, 
AononHHTenbHO o6pa3yiounyio 
KOHc|)y30pHO~Anctxt)y30pHbifi KaHan 
cooTBeTCTBeHHO co BXOAa m BbtxoAa noTOKa 
B03Ayxa, m b LjeHTpe oxBaTbiBaeT BeTpoKoneco 

CBOMM CeKTOpOM C ymOM paCKpblTHfl 180 ° M 

paAnycoM, 6onbLUMM m cpaBHUMbiM c paAnycoM 
BeTpoKoneca, a HapywHaa cTeHKa, 
npnMbiKaK)LAafl k BHyTpeHHetf npoAonbHotf 
neperopoAKe BbinonHena BbinyKnocibK) Hapywy, 

perynnpoBOHHoe ycjpotfcTBo orpaHMMeHnq 
noTOKa B03Ayxa BbinonHeHO b bma© 
aBTOMaTunecKoro caMOAePiCTByHDinero 
qeHTpo6e>KHoro perynfrropa, ycTaHOBneHHoro Ha 
BeTpoKonece n BsawMOAeticTByKXAero npn 
npeBbiujeHnn AonycTHMOM yrnoBotf ckopoctu c 
nonwM HanpaBn^foiAUM annapaTOM, 

nonbiM HanpaBn5iK)Li4MM annapaT b npoeKqnn 
Ha ropn30HTanbnyK> nnocKocTb BnvicaH b 

OKpy>KHOCTb, MMeKDLAyHD eAHHbIM i4eHTp c 

BeTpoKonecoM, KOHc(Dy30pHaR nacTb nonoro 
HanpaBn?ifOiAero annapaTa BbinoriHeHa 6onee 
KopoTKofi m LUMpoKOM, HeM cooTBeTCTBeHHO ero 
AM<^4)y3opHafl HacTb, 

peryriMpoBOMHoe ycTpotfcTBO orpaHHHeHMH 
noTOKa B03Ayxa BbinonHeHO b bha© 
ycTaHOBneHHoro Ha BepXHeM ropw30HTanbHOM 

AMCKe BeTpOKOneCa C B03M0>KH0CTbK3 BpaLAeHUH 

Ha oc\a T"-o6pa3Horo KopoMbicna, Ha 
BepTMKanbHOM nnene KOToporo pacnonoweH 
rpy3, a Ha ropn30HTanbHOM nnene - >k0ctko 
yKpenneHa cjDpHKHMOHHa* HaitnaAKa, 
BsanMOAewcTByKDLAaf? npn npeBbiLueHnw 
AonycTMMotf yrnoBow ckopoctu BeTpoKoneca c 
BHyTpeHHefi noBepXHocTbro nonoro 

HanpaBnjRtoiAero annapaTa. 

BBeA©Hne nonoro BeTpoKoneca, wecTKO 
ycTaHOBneHHoro Ha Bany m cocTOflLLjero H3 
wecTKO 3aKpenneHHbix Ha Bany BepxHero n 
HH>KHero ropn30HTanbHbix a^ckob, no 
nepucjDepHW KOTopwx m Me>KAy humh HenoABHWHO 
n paBHOMepHO ycTaHOBneHbi nonacTH, 
Heo6xoAHMO f\nn yMeHbiueHn?i ruApasnnMecKoro 
conpoTHBneHMFi BeTpoKoneca n noBbnueHMa ero 
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3C|3C£>eKTHBHOCTH. 

BseAeHue yrna ycTaHOBKM nonacTefi k ero 
paAMycy b Anana3one ot 0° ao 180°, 
Heo6xoAHMO aji* Bbi6opa onTMManbHoro yrna 
ycTaHOBKn, KOTOpbift 33BMCHT ot KOHc^nrypaqnn M 
pa3MepoB KOHcf)y3opHO-Anc(x)Dy3opHoro KaHana 
nonoro HanpasnflioiAero annapaTa, a Taione Tuna 
n cfcopMbt nonaTOK, KOTopbie MoryT 6biTb cawbix 
pa3nnMHbix bhaob. 

BBeAeHne b Kopnyc nonoro HanpaBn^HDtAero 
annapaTa BHyTpeHHeM npoc£>nnbHOM 

neperopoAKM, AononHMTenbHO o6pa3yKDLAeM 
KOHC|)y3opHO-An4)cjDy3opHbiki KaHan 
cooTBeTCTBeHHO co BXOAa n BbixoAa noTOKa 
B03Ayxa, n b qeHTpe oxBaTbiBatou^ePi 
BeTpoKoneco cbohm ceirropoM c yrnoM 

pacKpbiTMsi 180 ° m paAHycoM, 6onbUJMM M 
cpaBHUMbiM c paAHycoM BeTpoKoneca, 
hgo6xoahmo a^« noBbitueHM^ sc|x|3€ktmbhoctm 
HanpaBn^fOLAero annapaTa c BeTpoKonecoM b 
qenoM, to ecTb Kflfl BeTpoABwraTen^. 

BBeAeHne Hapy>KHOki BepTHKanbHOM CTeHKH, 
KOTOpan npuMbiKaeT k BHyTpeHHeM npo<fcnnbHoPi 
BepTHKanbHOM neperopoAKe nonoro 

HanpasnaioiAero annapaTa, BbinonHeHHofi 
BbinyKnocTbHD Hapy>Ky, Heo6xoAHMo A-n* 
noBbiujeHM« cnoco6HocTn c|DnK>rnpoBaHn« 
Kopnyca nonoro HanpaBnatotnero annapaTa b 
qenoM. 

BbinonHeHMe no c|x>pMe Kopnyca nonoro 
HanpaBn*K>mero annapaTa TaK, mto oh b 
npoeKi4nn Ha ropM30HTanbHyrc> nnocKOCTb snucaH 
b OKpy>KHOCTb (no KpaMHePi Mepe Tpeivia, H3 
cbomx MeTbipex yrnoB, - a HeTBepTbiM yron 

HaxOAHTCfl BHyTpH ASHHOH OKpy>KHOCTH), C OAHMM 

L^eHTpow c BeTpoKonecoM, neoGxoAUMO p,nn 
onpeAeneHu^ soHbi BpaLAeHM^ nonoro 
HanpaBnflK)U4ero annapaTa, KOTopa^ onpeAen?»eT 
pa3Mepbt KOHCTpyKL\noHHoro KapKaca 

BeTpOABuraTenfi m B03M0>KHyK> soHy cKB03Horo 
(Ana BeTpa) orpa>KAeHM« c t^enbK) o6ecneneHM?i 
6e3onacHOCTM . 

BbinonHeHMe KOH<£y3opHOM nacTn nonoro 
HanpaBn^KDiAero annapaTa 6onee kopotkom m 
ainpoKOM, HeM cooTBeTCTBeHHO ero 
A^c|3ct3y3opHasi nacTb, Heo6xoAHMO a^^ 
noBbiujeHMsq cnoco6HOCTH cjDnKDrnpoBaHUH 
Kopnyca nonoro HanpaBnaKDinero annapaTa b 
i4enoM. 

BBeAeHne perynnpoBOHHoro ycTpoCicTBa 
orpaHUMeHns^ noTOKa B03Ayxa, BbinonHeHHoro b 
bha© caMOAetfcTByioiAero qeHTpo6e>KHoro 
peryn^Topa, ycTaHOBneHHoro Ha BeTpoKonece n 
B3anMOAewcTByK3iAero npn npeBbiiueHMM 
AonycTMMOM yrnoBOM ckopoctu c nonbiM 
Hanpasn^KHAUM annapaTOM h oTKJioHSRioLi^ero 
nocneAHnPi b CTOpoHy BpaiAeHMH BeTpoKoneca 
nponopquoHanbHO CMne BeTpa (to ecTb yrnosoM 
ckopoctm BpameHMH BeTpoKoneca, npw ee 
npeBbiLueHnn), Heo6xoAHMO ahji yMeHbLueHU^ 
noTOKa B03Ayxa Ha BeTpoKoneco n ero 
npeAoxpaHennfl ot neperpy30K m nonoMOK. 

BbtnonHeHne caMOAe^cTByfoiAero 
i4eHTpo6e>KHoro peryn^Topa, ycTaHOBneHHoro Ha 
BepxHeM ropn30HTanbHOM A^CKe BeTpoKoneca c 
B03M0>KH0CTbK> BpaLAeHM^ Ha ocu T"-o6pa3Horo 
KopoMbicna, Ha BepTHKanbHOM nneMe KOToporo 
pacnono>KeH rpy3, a Ha ropn30HTanbHOM nnene - 
>KecTKO yKpenneHa cJ^pHKHMOHHan HaKnaAKa, 
B3anMOAeMCTByK>LAaa npn npeBbitueHUM 
AonycTHMOM yrnoBoPi ckodoctm BeTpoKoneca c 
BHyTpeHHeM noBepxHOCTbHD nonoro 

HanpaBnFiKDiAero annapaTa, npeACTaBnaeT cooom 

OAHH M3 B03MO>KHblX BapMaHTOB (OAHH H3 

npocTbix n HaAe>KHbix BapnaHTOB) BbinonHeHM« 
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perynmopa-ycTpoMCTBa orpaHMHeHMH noTOKa 
863flyxa. 

Bbino/iHeHne BeipoflBuraTenfl b 

COBOKynHOCTH c BblUJeH3nO>KeHHblMH npn3HaKaMM 
(OTflMHHTenbHblMM HpM3HaKaMM cfc>opMynbi 
M3o6peTeHMfl) flBflfleTCJl HOBbIM RT\9\ 

BeTpoflBMraTenew, n, cneAOBaTenbHO, 

COOTBeTCTByeT KpMTepHK) "HOBH3Ha". 

BbiiuenpMBeAeHHafi cosoKynHOCTb 
omnHMTenbHbix npM3HaKOB He M3BecTHa Ha 
AaHHOM ypoBHe pa3BHTMH TexHMKH n He cne,qyeT 
H3 o6tnen3BecTHbix npaBMn KOHCTpynpoBaHMH 
BeTpoABMraTenew \a mx BcnoMoraTenbHoro 
o6opyA0BaHMH, hto AOKa3b(BaeT cooTBeTCTBue 
KpmepnK) "H3o6peTaTenbCKMfi ypoBeHb". 

KoHCTpyKTHBHafi peariM3aL(Hfl 
BeTpoABuraTenfi c yKa3aHHOM coBOKynHocTbfo 
cyLnecTBeHHbix npn3HaKOB He npeACTaBnneT 

HMKaKMX KOHCTpyKTMBHO-TeXHMHeCKMX M 

TexHonorvmecKMX TpyAHOCTefi, OTKyAa cneAyeT 
cooTBeTCTBue KpnTepnK) "npoMbnuneHHafl 

n pH MeHH MOCTb". 

Ha 4)wr. 1 npeACTaB/ieH bma seTpoABwraTen* 
cnepeAH c pa3pe3aMH noALUnnHMKOBbix y3nos m 
pa36opHoro KO>Kyxa km HeMaTMMecKoro 
coeAHHeHMfl no B-B. 

Ha dpur. 2 npeACTaBneH cxeMaTMMecKMPt 
pa3pe3 BeTpoABwrarensi no A-A (bma cBepxy). 

Ha cfcMr. 3a) npeACTaBneHa BbiHocKa I b 
pa3pese no 4>poHTanbHOM nnocKOCTM m (Ha c|DMr. 
36)) no nMHMM B-B (perynMpoBOHHoro 
ycTpoticTBa orpaHMMeHMH noTOKa B03Ayxa b bmao 
aBTOMBTMHecKoro ca MOAeMCTByK)U4ero 
L4eHTpo6e>«Horo perynsrropa). 

BeTpoABMraTenb coAep>KMT (dpMr. 1) 
KOHCTpyKL\MOHHbiM KapKac, pacnonoweHHbiM na 
ocHOBaHMM 1 (6eTOHHOM nnMTe, rpyHTe m TaK 
Aanee), m coctomt M3 BepTMKanbHbix CToeK 2, 
BepxHeM nepeKnaAHHbi 3, pacTFweK 4 m onopHbix 

nOALUMnHMKOBbfX y3nOB, COOTBeTCTBeHHO, 

HM>KHero 5, pacnonoweHHoro Ha ocHOBaHMM 1, m 
BepXHero 6 - b i_\eHTpe nepeKnaAMHbi 3. B 
onopHbix noAUJMnHMKOBbix y3nax 5 m 6 
ydaHOBneH BepTMKanbHbiM Ban 7, 

KMHeMaTMHeCKM CBH3aHHblM DeMeHHOM 8, qenHOM 

MnM ApyroM nepeAaMePi c noTpe6MTeneM 
MexaHMnecKOM 3HeprMM 9, HanpMMep, 
3neKTporeHepaTopoM c peAyKropoM. Ha Bany 7 
ycTaHOBneHO BeTpoKoneco 10 (cJdmt. 1 m 2), 
cocTO?iiAee M3 >KecTKo 3aKpenneHHbix Ha Bany 7 
COOTBeTCTBeHHO BepxHero 11 m HMWHero 12 
ropM30HTanbHbix ahckob, no nepMdpepMM 

KOTOpblX M Me>KAy HMMM HenOABM)KHO M 

paBHOMepHO ycTaHOBneHbi nonacTM 13. DonbiM 
HanpaBJiflKDiAMM annapaT 14, oxsaTbisaioLAMM 
BeTpoKoneco 10 ycTaHOBneH Ha Bany 7 (c 
B03MO>KHOCTbK) BpameHMH m c£>ntorMpoBaHMfl), 
COOTBeTCTBeHHO, Ha HM>KHeM 15 m BepxHeM 16 

noALUMnHMKax. BepTMKanbHbte c Ten km (dpwr. 2 m 
1) o6pa3yK>T KOHcf)y3opHbiM KaHan 19 Ha BxoAe b 
BeTpoKoneco 10 m AWc|x|>y3opHbiM KaHan 20 Ha 
BbixoAe B03Ayxa M3 BeTpoKoneca 10. 
BepTMKanbHa^ BHyTpeHHfln cTeHa (neperopoAKa) 
18 oxBaTbiBaeT BeTpoKoneco 10 cbomm ceKTopoM 
c yrnoM pacKpbiTMn 180°. CTeHKy 18 c BHeiuHeM 
CTOpOHbi nonoro HanpaBnflK>mero annapaTa 14 
3aKpbiBaeT BepTMKanbHaa CTeHKa 21, KOTopa* 
BbinyKna Hapy>Ky m o6pa3yeT BHyTpM annapaTa 
14 Me>KAy co6om m ctchkom 18 3aMKHyTyio 
nonocTb 22. KMHeMaTMnecKoe coeAMHeHMe 8 
Bana 7 c noTpe6MTeneM MexaHM MecKOM 3HeprviM 
9 (sneicrporeHepaTopoM c peAyKTOpoiw) 
CHa6>Keno pa35opHbiM nexnoM 23, Heo6xoAMMbiM 
An* 3aiAMTbi nocneAHMX m HM>KHero 
noALUMnHMKOBoro y3na 5 ot BHeujHMX 
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B03A6MCTBMM. BepxHMM noAUJMnHMKOBbiM y3en 6 
3aKpbiT KpbiuuKOM 24. PerynMpoBOMHoe 
ycTpoMCTBo orpaHMMeHMsq noTOKa B03Ayxa (dpwr. 
1 BbiHOCKa I m cfw. 3a) m cfcmr. 36)) coAep>KMT 
ycTaHOBneHHyfo b Bbipe3e 25 BepXHero A^CKa 1 1 

BeTDOKOneca 10 c B03MO>KHOCTbKD BpaineHMf? Ha 

ocm 26, T"-o6pa3Hoe KOpoMbicno 27, na 
BepTMKanbHOM nnene KOToporo pacnono>KeH rpy3 
28, a Ha ropM30HTanbHOM nneqe KopoMbicna 27 
>koctko yKpenneHa <£pMKqMOHHafl HaKnaAKa 29. 
flriH yAo6cTBa MOHTa>Ka m pernaMeHTa ocb 26 
yKpenneHa nnacTMHaMM 30 c pa3~beMHbiMM 
coeAMHeHMfiMM, HanpMMep bmhtobbimm. 
MoLAHOCTb aneiaporeHepaTopa BeTpoABMraTenn 

MO>KeT COCTaBJlflTb ot 5 ao 100 kBt, b 
3aBMCMMOCTM ot pa3MepoB sneKTpoABMraTenfl. 
YcTaHOBKa BeTpoKoneca BeTpoABMraTenn 
npeAHOMTMTenbHa Ha BbicoTax, He MeHee 10-12 

MeTDOB. 

BeTpoABMraTenb paooTaeT cneAyfou^MM 
o6pa30M. lloTOK ABM>KyiAerocfl B03Ayxa (cf)Mr. 2 m 
1), Ha6era« Ha nonbiM HanpaBnflK>LL^MM annapaTa 
14, 6naroAap* BomyTo-BbinyKnoMy 
(COOTBeTCTBeHHO CTeHKM 17 m 21 annapaTa 14) 
McnonHeHMio m Mcnonb30BaHMK> ac(x|DeKTa 
cjDnK>rMpoBaHM«, aBTOMaTMHecKM noBopaMM BaeT 
annapaT 14 KOH<£y3opHbiM KaHanoM 19 npoTMB 

nOTOKa M B T3K0M nonO>KeHMM yCTOMHMBO 

yAep>KM BaeTCfi ao Tex nop, noKa BeTep He 
M3MeHMT CBoero HanpaBneHMR FIotok BXOA^iA ero 
B03Ayxa OKMMaeTCfi b KOHc}5y3opHOM KaHane 19 
(o6pa30BaHHOM nepeAHMMM ynacTKaMM cTeHOK 
17 m 18), m npM stom npoMcxoAMT yBenMMeHMe 
cKopocTM noTOKa B03Ayxa m HanpaBnenwe ero na 
nonacTM 13 BeTpoKoneca 10, ot KOToporo 
BeTpoKoneco 10 nonynaeT BpaLAaiomMM MOMem, 
KOTopbiM nepe3 Ban 7 m KMHeMaTMMecKyKD cBFi3b 8 
nepeAaeT noTpe6MTenfo MexaHMMecKOM 3HeprMM 
9 (sneKTporeHepaTopy c peAyKTopoM). H3 
BeTpoKoneca 10 noTOK B03Ayxa nonaAaeT b 
AM(f)cjDy3opHb!M KaHan 20, rp,e oh paciUMp??eTc« 
(cKopocTb noTOKa npM stom naAaeT) m bwxoamt 
M3 annapaTa 14. flpw CMUbHOM BeTpe (MnM npM 
cMnbHbix nopbiBax BeTpa) BeTpoKoneco 10 
HaMMHaeT spamaTbca c yrnoBOM CKopocTbfo, 

6nM3KOM K AOnyCTMMOM (KpMTMHeCKOM), npM 3TOM 

(4>Mr. 3) rpy3 28 KopoMbicna 27 LjeHTpodewHOM 
CMnoM OTKnoH?ieTc« no paAMycy BeTpoKoneca 10 
m noAHMMaeT cbok> ropM30HTanbHyto nonKy c 

4)pMKI4MOHHOM nnaCTMHOM 29, KOTOpa^ 

B3aMMOAeMCTByeT c nonbiM HanpaBnflKDLAMM 
annapaTOM 14 (TpeT o BHyTpeHHforo noBepxHocTb 
BepxHeM KpbiLUKM annapaTa 14) m TeM caMbiM 
noBopaHMBaeT nocneAHMM (npoTMB cMnbi, 
co3AaBaeMOM 3<£cf>eKTOM 4)nK3rMpoBaHMfi 
annapaTa 14) b CTopoHy BpameHMfl BeTpoKoneca 
10, npM stom noTOK B03Ayxa, nocTynaKDu^MM b 

KOHC(Dy30pHblM KaHan 19 M, COOTBeTCTBeHHO, na 

BeTpoKoneco 10 yMeHbLuaeTcn m CKopocTb ero 
BpameHMfl naAaeT. FlpM cwnbHOM nocTOfiHHOM 
BeTpe MO)KeT HacTynMTb ycTOMHMBoe 
paBHOBecHoe nono>KeHMe annapaTa 14 noA 
HeKOTopbiM yrnoM k HanpaBneHMK) BeTpa, KorAa 
CMnbi TpeHMfl aBTOMaTMHecKoro qeHTpo6e>KHoro 
peryn^Topa 6yAyT ypaBHOBeiueHbi 
aapoAHHaMMHecKOM CMnoM c|)riKDrMpoBaHM« 
annapaTa 14. 

npM o6cny>KMBaHMM BeTpoABMraTenb m ero 
peMOHTe, Ann o6ecneHeHM« HenoABMJKHocTM 
BeTpoKoneca 10 AO^TaTOMHO pa3BepHyTb 
annapaT 14 ero BbinyitnoM CTeHKOM npoTMB 
HanpaBneHM^ BeTpa m 3ac|DM kcm poBaTb ero b 
TaKOM nono>KeHMM KaKMM-nM6o cnocoooM 
(HanpMMep, npM noMOLLjM AononHMTenbHbix 
pacT?i>KeK). 
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TexHUKO-aKOHOMMHecKoe npenMymecTBO 
H3o6peTeHWfl sa kji k>h a btca b tom, hto no 
cpaBHeHMio c npoTOTunoM npeAnoweHHoe 
BeTpoKoneco o6naAaeT MenbLUUM 

rktApaBJiMHecKMM conpoTMBneHkieM w, 
cneflOBaTeribHO, OKa3biBaeT MeHbtune Harpy3KM 
Ha Ban m KOHCTpyKLjuoHHbiPi KapKac, hto 
noBbiLuaeT nx HaA^WHocTb n flonroBesHOCTb. 
YMeHbUjeHne rnApaBnnnecKoro conpoTMBneHMH 
BeTpOKoneca, HapfiAy c npaBwnbHbiM Bbi6opoM 
yrna ycTaHOBOK nonacTePi npuBOAUT k 

nOBblLUeHMKD 3<|DCf)eKTMBHOCTH BeTpOKOHeca 

(Kflfl) n BeTpoflBMraTen^ b i^enoM. H 3TOMy >Ke 
cnoco6cTByeT HarjHHMe b LjeHTpe nonyKpyrnoPi 
(oxBaTbiBaraiAeM BeTpoKoneco) AonoriHMTeribHoti 
neperopoAKH 18 (yMeHbiuaKrrcfl 3aBnxpeHM?i 
B03Ayxa nocne BbixoAa noTOKa H3 BeTpoKoneca) . 
BbinoxiHeHHe oahom H3 cTeHOK BbinyKnoft, a 
TatoKe Konqbysopnotf nacTH annapaTa 14 6onee 
tiiHpoKOM n KopoTKOM, H6M ero pjAcpdpy 3opHan 
MacTb no3BonnT ycunnTb sqbqbeKT 
c^njornpoBaHmi annapaTa 14. A sto no3BonnT b 
cbohd onepeAb yMeHbUJMTb pa3Mepbi annapaTa 
14, yMeHbLUMTb ero MaTepnanoeMKOCTb n 
cTonMocTb, a TaiOKe yMeHbLUHTb Harpy3Ky Ha Ban 
7 m noAiiiHnHWKOBbie ysnbi. BbinoriHeHne 
peryriHpoBOHHoro ycTpowcTBa orpaHuneHkm 
noTOKa B03Ayxa b bha© aBTOMaTHnecKoro 
qeHTpo6e>KHoro orpaHUHUTena no3BonnT 
npeAoxpaHMTb BeTpoABuraTenb ot neperpy30K n 
nonoMOK m o6ecneMHTb BbicoKyio naAe>KHocTb \a 
AonroBeMHOCTb BeTpoABuraTenb b qenoM, a 
TaiOKe npM sKcnnyaTaqi/in BeTpoABuraTenb 

060MTMCb MUHMManbHblM MMCJIOM 

o6cny>KHBaK)Lnero nepcoHana. L4enbK> 

nOBblLiieHMJI HaA^>KHOCTH H AOnrOBeHHOCTM 

cny>KHT m ncnonb30BaHwe pa36opHoro nexna 23 
KHHeMaTHMecKoro coeAHHenn« Bana c 
npeo6pa30BaTeneM MexaHnnecKoPi 3Heprnn 9, 

aneKTporenepaTopa c 
Pa36opHbiPt nexon 
coeAnneHUfl Bana c 

MexaHUMecxoM 3Heprnn 
3au4HTbi nocneAHnx ot 
B03AePicTBMfl aTMocqbepHbix ocaAKOB m nbinn, a 
TaK>Ke aha onepaTMBHoro AocTyna npn 
TexHMMecKOM o6cny>KMBaHnn wnw peMOHTe. 

HCTOMHMKH HHC|X)pMai4HM 

1 - llaTeHT PoccuPicKoPt OeAepai^nn N 

20299885, 6 F 03 D 3/00, 3/06, 27.02.96 r. 
S*on. N 6. 

2 - FlaTeHT Pocchmckom OeAepai^HH N 

20299886, 6 F 03 D 3/06, 27.02.96 r. Eton. N 6. 

3 - llaTeHT PoccMficKotf ct>eAepaqnM N 
2059877, 6 F 03 D 1/00, 25.02.91 r. 

4 - riaTeHT Pocchmckom OeAepai^nn N 
2030777, 6 F 03 D 3/02, 7/06, 10.03.95 r. 
Eton. N 7. 

5 - riaTeHT Poccmmckom <t>eAepai_inn N 
2008515, 5 F 03 D 3/06, 28.02.94 r. Bwn. N 4. 

6 - FlaTeHT PocckiPtCKofi OeAepaqnw N 



cocTOflmero m 
peflyKTopoM. 
KHHeMaTunecKoro 
npeo6pa30BaTeneM 
Heo6xoAHM Ann 
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2039308, 6 F 03 D 3/02, 09.07.95 r. Eton. N 19. 

0opMyjia H3o6peTeHHfl: 

1 . BeTpoABuraTenb, coAepwamHPi 

KOHCTpyKi^noHHbiPi KapKac C OnOpHblMH 
noALUnnHHKOBNMM y3naMH BepTHKanbHoro Bana, 
KMHeMaTHMecKM cBFi3aHHoro c noTpe6HTeneM 
MexaHMMecKoPi sHepraw, BeTpoKoneco, ^ecTKo 
ycTaHOBneHHoe Ha Bany, nonbiM HanpaBnaKDiAMfi 
annapaT, oxBaTbiBafou^nPi BeTpoKoneco h 
ycTaHOBneHHbiPi Ha Bany c B03MO>KHocTbK> 
BpaLAeHMfi m cfDnwrMpoBaHUfl, m o6pa3yK)LAHMH 
KOH0y3opHO-Anc{)c{)y3opHbiM KaHan 

BGpTMKanbHblMM CTBHKaMM, OAHa M3 KOTOpblX 

BomyTa BOBHyTpb annapaTa, perynnpoBOHHoe 
ycTpoPicTBo orpaHUMeHMH noTOKa B03Ayxa, 
OTnnMaK)LHMMC« TeM, mto BeTpoKoneco 
BbinonHeHo nonbiM m coctomt H3 >KecTKO 
3aKpenneHHbix Ha Bany BepXHero m nn>KHero 
ropM30HTanbHbix auckob, no nepnqbepnw 

KOTOpblX H Me>KAy HUMH HenOABM>KHO n 

paBHOMepHo ycTanoBneHbf nonac™ noA yrnoM k 
HanpaBneHMK) paAnyca BeTpoKoneca 0 - 180°, 
nonbiM HanpaBnaHDLAnPi annapaT MMeeT 
BHyTpeHHiofo BepTM KanbHyio npoqbunbHyK) 
neperopOAKy, AononHMTenbHO o6pa3yK)LAyK5 
KOH<4)y3opHO-A^04)y3opHbiM KaHan 

COOTBeTCTBeHHO CO BXOAa M BblXOAa noTOKa 

B03Ayxa, n b qeHTpe oxBaTbiBaeT BeTpoKoneco 

CBOMM CeKTODOM c yrnoM paCKpblTHf? 180° M 

paAnycoM, SonbLUMM m cpaBHMMbiM c paAHycoM 
BeTpOKoneca, a Hapy>KHa* BepTHKanbHafi CTeHKa, 
npuMbiKaKDii^a^ k BHyTpeHHetf npoAonbHoPi 
neperopoAKe, BbinonHena BbinyKnocTbHD Hapy>Ky, 
perynnpoBOMHoe ycTpoPicTBo orpaHUMeHnq 
noTOKa B03Ayxa BbinonHeHo b bma© 
aBTOMaTMMecKoro caMOAeMCTByK>mero 
L4eHTpo6e>KHoro peryn^Topa, ycTaHOBneHHoro Ha 
BeTpoKonece n B3anMOAePicTByK)U4ero npn 
npeBbiujeHMM ero AonycTMMOM yrnoBoPi cKopocTM 
c nonbiM HanpaBnflKDii^nM annapaTOM. 

2. BeTpoABuraTenb no n.1, OTn una kdlam Pics 
TeM, hto nonbiPi HanpaBnpiK)LL4MM annapaT b 
npoeKquM Ha ropn30HTanbHyK> nnocKOCTb snucaH 
b OKpy>KHOCTb, HMeKDLnyio eAUHbiPi qeHTp c 
BeTpoKonecoM, KOHqby3opHafl nacTb nonoro 
HanpaBnsKDiAero annapaTa BbinonHeHa 6onee 

KOpOTKOPl V\ LUWpOKOpI, HeM COOTBeTCTBeHHO ero 

Anq*xf)y3opHa5q MacTb. 

3. BeTpoABuraTenb no n.1, oTnMHaHDii^nPicfl 
TeM, hto perynnpoBOHHoe ycTpoPicTBo 
orpaHMHeHUfl noTOKa B03Ayxa BbinonHeHo b BHAe 
ycTaHOBneHHoro Ha BepxHeM ropn30HTanbHOM 
AUCKe BeTpoKoneca c B03Mo>KHOCTbK) BpatAeHM^ 
Ha ocm T-o6pa3Horo KopoMbicna, Ha 
BepTM KanbHOM nnene KOToporo pacnono>KeH 
rpy3, a na ropn30HTanbHOM nnene >KecTKo 
yKpenneHa qbpHKi4MOHHa« HamiaAKa, 
B3anMOAeMCTByHDLAaR npH npeBbiLueHMH 
AonycTHMOM yrnoBoPi ckodocth BeTpoKoneca c 
BHyTpeHHeft noBepXHOCTbK) nonoro 
HanpaBnfiHDLAero annapaTa. 



o 

10 

CD 
CO 

co 

CO 



6 O 



-6 




2 ' 




OxpyjfiHQcrnb, 
onuchteasuan 
Hanpaenxtotm*** 
annapamoM 



\ Hanpa*n*Hue eempa 



O 

CO 
CO 
CO 
CO 



Ohi\2 



3 
0£ 



to 



o> 

CD 
CT> 
CD 



O 




-8- 



